The fatal cases of spotted fever reported in some Brazilian municipalities are generally associated with the presence of ticks and capybaras (Hydrochoerus hydrochaeris). The urban forest fragments where this rodent is present are of great concern. We investigated the diversity of free ticks as well as the occurrence of ticks infected by Rickettsia in one of these fragments, in Campo Grande city, Mato Grosso do Sul state, Brazil. From winter 2012 until the autumn of 2015, using CO 2 traps, we collect 1219 ticks, of which 1045 belonged to the species Amblyomma sculptum and 174 belonged to A. dubitatum. Both species were more abundant in spring (September to December) and summer (December to March). Rickettsial DNA was not detected in any of the specimens collected; however, one of the species found, A. sculptum is considered the main vector of Brazilian Spotted Fever, thus deserving constant vigilance by the public health organs.
INTRODUCTION
Arthropods transmitting human and animal pathogens are widely distributed in Brazil. Ticks deserve special attention for many reasons, but in particular due to the fact that they exist in high proximity to humans (SZABÓ et al., 2013) . In Brazil, Amblyomma sculptum (formerly known as A. cajennense) has been reported as the main competent vector for the transmission of R. rickettsii to human beings .
Presently, 70 tick species have been identified in Brazil LABRUNA et al., 2016; WOLF et al., 2016) , from which 26 have already been observed in the state of Mato Grosso do Sul . Researches involving pathogen detection in ticks from Mato Grosso do Sul State confirmed the presence of Rickettsia rickettsii and Rickettsia parkeri (OGRZEWALSKA et al., 2013 , ALMEIDA et al., 2013 MATIAS et al., 2014) .
The objective of this study was to evaluate the potential role of tick fauna in the ecology of Rickettsian pathogens in a fragmented urban Cerrado area of Campo Grande city, Mato Grosso do Sul state, Brazil. For this purpose, ticks were collected in order to identify the species present, relating them to their ability to transmit R. rickettsii based on pathogens detection and or existing literature.
MATERIAL AND METHOD

Study area
This study was performed in a Cerrado forest fragment located in an urban area, in the municipality of Campo Grande, Mato Grosso do Sul, Brazil (20 o 29' 57.4"S 54 o 36' 54.8"W), in the Universidade Federal de Mato Grosso do Sul campus. We chose this area for the study due to the presence of a watercourse, type of forest, typical wildlife inhabiting these ecosystems and its proximity to a location with significant influx of people.
Tick collection
We collect free-living ticks between a threeyear periods, from winter 2012 to autumn 2015, 
Pathogen detection
Half of the specimens identified were assigned to the local Tick Museum (http://cloud.cnpgc.embrapa.br/controle-docarrapato-ms/museu-do-carrapato/) and the others were processed individually and subjected to DNA extraction by the guanidine isothio-cyanate-phenol technique, as describe by SANGIONI et al. (2005) . Thereafter, they were tested with the Polymerase Chain Reaction (PCR) test to identify the presence of rickettsial infection. This test utilized the CS-78 (Forward) and CS-323 (reverse) primers, targeting a 401-bp fragment of the rickettsial citrate synthase gene (gltA) (LABRUNA et al., 2004) .
RESULTS AND DISCUSSION
Two tick's species were found: Amblyomma sculptum and A. dubitatum. There were 1219 specimens collected, from which 1045 were A. sculptum (624 females/421 males), 174 were A. dubitatum (107 females/67 males) (Table 1) , and 193 were nymphs. From these nymphs, 74 (37%) were fed on rabbits prior to storage in a B.O.D. type incubator until they reached the adult phase. Of these nymphs, 37 individuals survived: 33 were A. sculptum and four were A. dubitatum. The presence of larvae was observed during the winter of each year and the 2015 autumn. Regarding the investigation of the presence of Rickettsiae from the spotted fever group, 562 (50%) adult ticks were subject to analysis using PCR. All of them tested negative for the presence of the agent. The same two species here collected with CO 2 traps were collected by VERONEZ et al. (2010) , in a Cerrado reserve in Uberlândia, Minas Gerais state (MG), during a two-year period. In addition, these two tick species are the most frequently species found in areas occupied by capybaras QUEIROGAS et al., 2012) A. sculptum and A. dubitatum adults were observed during all seasons (Figure 1) The A. sculptum population was higher than the A. dubitatum population in most seasons, except for the summer and autumn of the second year. Our results suggest that this was due to a decrease in the A. sculptum population, and not due to an increase in the A. dubitatum population.
Increased numbers of adults of A. sculptum have always occurred during seasons with the highest annual mean temperature, which correspond 981 Free-living ticks… MATIAS, J. et al to spring and summer. In the first year, greater number of ticks was collected in summer, and in the followings years they occurred during the spring.
The higher adult occurrence of this species during spring and summer was also registered in Pedro Leopoldo, MG, Brazil (OLIVEIRA et al., 2000) . In this study, it was suggested that unfed free-living adults have low activity during winter, season characterized in the region by the occurrence of lower temperatures and photoperiod and decrease of relative air humidity. Consequently, we suggest that these factors may also play a role regarding the peaks of A. sculptum and A. dubitatum.
The A. sculptum population was 4.5 times higher in the first year than in the second year (Figure 1) . It is suggested that this reduction is related to the change in the capybaras behavior due to the installation of a physical barrier in a part of the studied area. The barrier blocked their access to the courtyard's grass where they foraged, possibly causing them to migrate to another area of the campus. A significant decrease of tick population is seen when the host is removed (BRITES- NETO & BRASIL, 2014) . In the third year occurred the gradual return of the capybara in the area, suggesting that they became accustomed to the presence of the fence. In the first year, the highest number of A. dubitatum occurred in winter and summer, and in the following two years in summer and fall (Figure 1) .The A. dubitatum population levels, in addition to being slightly higher than 14% of the total collected ticks, presented a small variation throughout the years and seasons.
There was no reduction of A. dubitatum population associated with the reduction of the capybara traffic during the second year. As observed by QUEIROGAS et al. (2012) , our study also could not establish a correlation between the abundance of A. dubitatum and the capybara population. Due to the lack of other evidence that can support the stability of the A. dubitatum population, the presence of other hosts, such as small mammals and marsupials in the study area, probably contributed to their survival, as previously reported by DEBÁRBORA et al. (2014) . Another possible contribution to the population stability of this species in comparison to the A. sculptum is that it thrives in wet and/or subject to flooded environments, as it is the case of the area of this study QUEIROGAS et al., 2012) . All samples tested were negative for rickettsial infection. Since capybaras have been described as reservoir hosts for R. rickettsia, and A. sculptum a competent vector, our results cannot exclude the possible presence of R. rickettsii in the area of study GUEDES et al., 2011) . Only 50% of the ticks were tested, therefore, if the infection rate in ticks is very low, as related by LABRUNA (2009), which mentions an infection rate varying from 0.04 to 1.3% for R. rickettsia, we might have not detected it in this study.
Both species found in this study deserve permanent surveillance, since A. sculptum is considered aggressive toward humans, especially in its immature forms (SZABÓ et al., 2013) . The A. dubitatum role as a competent vector for human pathogens is still unknown, however it has been documented that this specie can bite humans and be infected with Spoted Fever Group Rickettsiae species (LABRUNA et al., 2004 MATIAS et al., 2014) . 
RESUMO:
